Two W/Cu/S clusters: tetraethylammonium bromidodi-l 2 -sulfidosulfido[tris(3,5-dimethylpyrazol-1-yl)-borato]copper(I)tungsten(VI) and tetraethylammonium dibromido-l 3 -sulfido-di-l 2 -sulfido-[tris(3,5-dimethylpyrazol-1-yl)borato]dicopper(I)-tungsten(VI)
Comment
In the past decades, the chemistry of Mo(W)/Cu/S clusters derived from reactions of metal sulfide synthons such as [MO x S 4Àx ] 2À or [Cp*MS 3 ] À (M = Mo or W, x = 0-3, Cp* = pentamethylcyclopentadienyl) with CuX (X = Cl, Br, I, NCS, CN) has been investigated extensively because of their novel structures (Chisholm et al., 2002; Parkin, 2004; Zulys et al., 2005) and their potential applications in biological systems (Lewinski et al., 2006) and opto-electronic materials (Vahrenkamp, 1999) . Among these Mo(W)/Cu/S clusters, a complete series of products obtained by the stepwise addition of CuX has not previously been realized in a system involving the same components CuX and [MS 4 ] 2À or [EMS 3 ] nÀ (E = O, n = 2 or E = Cp*, n = 1) in different molar ratios (Bunge et al., 2007; Boomishankar et al., 2006; Malik et al., 1997; Kaupp et al., 1991) . Recently, we have investigated the preparation of Mo(W)/Cu/S clusters from the precursor (Et 4 N) [Tp*WS 3 ] , where Tp* = hydrogen tris(3,5-dimethylpyrazol-1-yl)borate (Seino et al., 2001) (Zhang et al., 2008) , respectively. In (I), atom Cu1 adopts a trigonal planar geometry, coordinated by one terminal Br atom and two -S atoms. The W1Á Á ÁCu1 distance of 2.5893 (11) Å is slightly shorter than those in other butterfly-shaped or incomplete cubane core clusters. The terminal W1-S3 bond length of 2.141 (3) Å is similar to that in [WS 4 Cu 2 (dppm) 3 ] [2.146 (4) Å ; dppm = bis(diphenylphosphino)methane; Lang & Tatsumi, 1998 ], but slightly shorter than those in the corresponding precursor Lang et al., 2004] . Because of the coordination of the S atoms to the Cu atoms, the W1-S1 bond length of 2.331 (2) Å is longer than the W1-S2 bond length of 2.2293 (18) Å , and both bonds are elongated relative to the mean W-S bond length (2.193 Å ) Packing diagrams are shown for (I) and (II) in Figs. 4 and 5, respectively. The structures contain comparable stacks of alternating complexes and Et 4 N + cations running along the b axes. In (I), these stacks are arranged so that the Cu-Br bonds point towards the same direction along the c axis, forming a noncentrosymmetric and polar structure. In (II), the stacks are arranged in a centrosymmetric manner.
Experimental
All manipulations were performed under an argon atmosphere using standard Schlenk-line techniques. The precursor (Et 4 N)[Tp*WS 3 ] was prepared as reported previously (Seino et al., 2001 
Compound (I)
Crystal data (C 8 H 20 
Compound (II)
Crystal data (C 8 H atoms were placed geometrically and constrained to ride on their parent atoms, with B-H = 0.98 Å and C-H = 0.96 (methyl), 0.97 (methylene) or 0.93 Å (aromatic), and with U iso (H) = 1.5U eq (C) for methyl H atoms or 1.2U eq (C) otherwise. In (I), extensive rigidbond and similarity restraints were applied to the displacement parameters of atoms C4, C5, C9, C10, N7 and C16-C23. In (II), the methyl H atoms on C6 and C10 (in the pyrazole ring) and on C13 and C15 (in the Et 4 N + cation) are disordered over the mirror plane.
For both compounds, data collection: CrystalClear (Rigaku, 2001 ); cell refinement: CrystalClear; data reduction: CrystalStructure (Rigaku, 2001 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
